Conserved microRNAs and their targets in chickpea
=================================================

Jihong Hu, Lulu Sun and Yi Ding
-------------------------------

MicroRNAs (miRs) belong to the class of non-protein coding small RNAs. They are known to regulate gene expression at the post-transcriptional level in plants. To date, thousands of miRs have been identified in many plant species, but few studies have looked at miRs from chickpea (*Cicer arietinum L.*). In a comparative genome-based computational analysis, Dr Yi Ding and coworkers identified 28 potential miR candidates belonging to 20 families from 16 ESTs (expressed sequence tags) and 12 GSSs (geomic survey sequences) in chickpea. A total of 664 miR targets were predicted, some of which encode transcription factors as well as genes that function in stress response, signal transduction, methylation and a variety of other metabolic processes. These findings lay the foundation for further understanding of miR function in the development of chickpea.[@R1] [Figure 1](#F1){ref-type="fig"}
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Programmed ribosomal frameshifting controls telomere length in yeast
====================================================================

Vivek M. Advani, Ashton T Belew and Jonathan D. Dinman
------------------------------------------------------

It has previously been shown that about 10% of all eukaryotic mRNAs contain potential programmed -1 ribosomal frameshifting (-1 PRF) signals. Some of them function as mRNA destabilizing elements through the nonsense-mediated mRNA decay (NMD) pathway by directing translating ribosomes to premature termination codons. In a new study, Dr Jonathan Dinman and coworkers explored the connection between -1 PRF, NMD and telomere end maintenance. The authors identified functional -1 PRF signals in the mRNAs encoding two components of yeast telomerase, EST1 and EST2, and in mRNAs encoding proteins involved in recruiting telomerase to chromosome ends, STN1 and CDC13. All of these elements responded to mutants and drugs previously known to stimulate or inhibit -1 PRF, further supporting the hypothesis that they promote -1 PRF through the canonical mechanism. In general, the ability to function as mRNA destabilizing elements correlated with the extent to which any particular element promoted -1 PRF, and in these cases, ablation of NMD resulted in partial increased accumulation of a reporter mRNA. Overexpression of EST2 by ablation of -1 PRF signals or inhibition of NMD promoted formation of shorter telomeres and accumulation of large budded cells at the G2/M boundary. Taken together, the study findings suggest that -1 PRF is utilized to control the abundance of telomerase components and, thus, telomere length in yeast cells.[@R2] [Figure 2](#F2){ref-type="fig"}
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Enoxacin inhibits growth of prostate cancer cells and restores microRNA processing
==================================================================================

Elsa Sousa, Inês Graça, Tiago Baptista, Filipa Q. Vieira, Carlos Palmeira, Rui Henrique and Carmen Jerónimo
-----------------------------------------------------------------------------------------------------------

Prostate cancer is one of the most incident malignancies worldwide. Although efficient therapy is available for early-stage prostate cancer, treatment of advanced disease is mainly ineffective and remains a clinical challenge. MicroRNA (miR) dysregulation is associated with prostate cancer development and progression. In fact, several studies have reported a widespread downregulation of miRs in prostate cancer, which highlights the importance of studying compounds capable of restoring the global miR expression. A new study set out to test the usefulness of the antibacterial compound Enoxacin as an anti-tumoral agent in prostate cancer. Enoxacin has the ability to induce miR biogenesis in a TRBP (trans-activator RNA-binding protein)-mediated manner. In a complex with DICER, TRBP is responsible for incorporating mature miRs of \~22 nucleotides into the RNA-induced silencing complex (RISC). Dr Carmen Jerónimo and colleagues studied a panel of five prostate cancer cell lines, all of which were TARBP2 wild-type and expressed TRBP protein. Primary prostate carcinomas displayed normal levels of TRBP protein. The authors found that enoxacin is able to decrease cell viability, induce apoptosis, cause cell cycle arrest and inhibit the invasiveness of cell lines. Enoxacin was also effective in restoring the global expression of miRs. This study was the first to show that prostate cancer cells are highly responsive to the anti-tumoral effects of Enoxacin. Therefore, Enoxacin could be a promising therapeutic agent for prostate cancer.[@R3] [Figure 3](#F3){ref-type="fig"}
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Transcriptional regulatory network shapes genome structure of
=============================================================

S. cerevisiae Songling Li and Dieter W. Heermann
------------------------------------------------

There is evidence to suggest that the process of gene transcription is tightly connected with the spatial organization of chromosomes. Spatial proximity of genes sharing transcriptional machinery is one of the consequences of this organization. Motivated by information on the physical relationship among genes identified via chromosomal conformation capture methods, Drs Li and Heermann complement the spatial organization with the idea that genes under similar transcription factor control, but possible scattered throughout the genome, might be in physical proximity to facilitate the access of their commonly used transcription factors. In their new paper, they propose a "Gene Proximity Model," where "interacting" genes are not necessarily immediate physical neighbors but are in spatial proximity. Considering the stochastic nature of TF-promoter binding, this local condensation mechanism could serve as a tie to recruit co-regulated genes to guarantee the swiftness of biological reactions. The authors tested this idea with a simple eukaryotic organism, *Saccharomyces cerevisiae*. After analyzing the gene transcriptional regulatory network, they selected genes under highly similar control and treated them as being in spatial proximity within the nucleus. The nuclear structure of yeast was also taken into account. To highlight the role of gene proximity, a null model was constructed as a control, in which no constraint was established between presumed gene neighbors. With this model, the authors re-constructed the genome structure of yeast and obtained compatible chromosomal interaction patterns to those observed in experiments. The study showed that the transcriptional regulatory network has a close linkage to the genome organization in budding yeast. Genome structure could be topologically constrained by gene expression and gene expression could be reciprocally facilitated by genome structure.[@R4] [Figure 4](#F4){ref-type="fig"}
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